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(54) Title: NONAQUEOUS LIQUID ELECTROLYTE FOR BATTERY, NONAQUEOUS LIQUID ELECTROLYTE BATTERY 
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(57) Abstract: An electrolyte for polymer battery or nonaqueous liquid electrolyte for battery that has lowered the danger of ig- 
nition/inflammation of aprotic organic solvent remaining in battery and aprotic organic solvent leaking out from battery through 
vaporization, etc. as encountered at the time of abnormal rise of battery temperature. There is provided an electrolyte for polymer 
battery or nonaqueous liquid electrolyte for battery characterized by containing an aprotic organic solvent and a compound having 

^® a 25°C or below boiling point difference from that of the aprotic organic solvent and containing phosphorus and/or nitrogen in its 

---^ molecule. 
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ftf ^-Cfeo M^otfeiV ^ JO, MoO , Ag CrO , CuO, Cu 

2 5 3 2 4 

S, FeS , SO , SOC1 , TiS *$&mM\Z.mfbft. Z*lh<D*pT&>. M&Mi"V&£. 

2 2 2 2 

2 

fc«fcV\, — ^\ #*l»t2*t*©iEMftftttfi, VOJO . MnO % M 

2 5 6 13 2 

nO %£<D&mWtfc%3, LiCoO , LiNiO , LiMn O , LiFeO ^^LiFePO ^<DU^ 

3 2 2 2 4 2 4 

?j*is$fti&wtfkQi, Tis , Mos m<D&mMAtm, mr^jiym^mn^^ 

2 2 

— ^tfWil^W fc>*b5o Fe, Mn, Co&tmid* 

<£>#£\ ^S^^te, LiFe Co Ni O (55* , 0^x< 1 N 0^y< 1, 0<x + 

x y (1-x-y) 2 

1) , foSl^fSLiMn Fe O #~e^$tv5 0 ifr^^"^ ift^itf^^tt^ 

x y 2-x-y 

LiCoO , LiNiO x LiMn O ^#1^0 

2 2 2 4 

[0075] *fc, 2pc5l^©^y^— ®&©jE*K&«&Sr£LTra\ ^©Ei 

2 5 6 

, MnO , MnO ^<D&WM\$fo^ LiCoO , LiNiO , LiMn O , LiFeO &t^LiF 

13 23 22242 

epo m^v^^^m^-mim, ns , mos m^mmtm, mr^-v>m<D 

4 2 2 
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oUi<, SJuSl^^te. LiFe Co Ni O 0^x< 1, O^y 

x y (1-x-y) 2 

<U 0<x+y^l), fe§lM*LiMnFe O ^-ej?£tv5 0 ^Lib^tF"^, m& 

x y 2-x-y 

i-e^^tt^^v\^-C\ LiCoO , LiNiO , LiMn O jWfcgpairefcSo ^tvkiE 

2 2 2 4 

[0076] ^mM(D^mmmmmm<DMm^mi-tmmmt27^mm'^-^mm. mz. 

&m&^ifbnz> 0 y^yj±t&&$:^<Z)&mbvxn, sn, pk ai n a u , pt, in, 
zn, cd, Ag, M S w&mtfhn&o ^ftb&rp-e^ mmm<D^^ m^m^h 

i#\ V^J^bAU In, PbXteZn^O-^, y^A^R— ^U^r^O^i? 

[oo77] ^^<D7Ky^— y^?i^s g ffc, y^^i: 

AU In, PbXteZn^<Di^hfe, y^^A^K-^LfcSI&^^^mit^dWig^ 

mmK&~$aj< \ ^x\ m^b-cfi, a^h^, ^y7*-x*-# 

fetL^o ^tvibilffi^jm, lt^«LUi<, 2fW±MLtt)J:v\ 
[0078] ±fBIE^^ffi^«, i&^OSCT^m^J, ^^m^T^i^-e^ 3g 

PVDF), ^y^h7^/V^-nm^W^(PTFE), ^W^-^^^^ACSBR), 
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mm% : ^mn mm.M^MMbtm ■. 1 : 0.2—8 : 1 : ix^(d^w^< , ^^nm 

[0079] _hfEjE«^L^S(D?f^^L-C^, #^JPS^<, HiiLT^W^t 

o^^^5iEi:3g^i-s^^^-c#s„ nm&R. mmm. 

[0080] ^mm(D4¥yKmmmmm^mmir^m(D^uti,x^ immmmmm^^^ 

u7?u—bm<D&)$mmmco7fmjn, nm^^mmrMicmfhfri% 0 ^.tih 

tvrv ^<k^<D^gW/$ wji x%z> 0 
[0081] ^ ^p^o^y^— *?tfei^ffi-r^m(Dgi3iti!bT^, M^y^-mm^ 

[0082] ^ji^t^0j!Lfc«0j!(D#7K^«m^^^y^-m^om^^bT{i, #^ 

a-Y^f^ ^f:A ^§uxf*^^/v*it<Z) 

&X%Z>o 

[0083] £JtTfc. ^Si^Sr#»f T^MSrM^^KW-rSd^ ^MfiTfBO^Jfe^J 
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[0084] <mmm4¥7i<mmmRx^4¥yk'mmwmm> 

3&\sZ/j3— MEC, ^238°C)50#:^%, $*n^vlo&— aj?;fc— MDEC, 
#&,<£127 o C)40#^°/cn ^D^jAKOO^V vT, n^3"efeoT, 6o(Z)R 4 (05^3o 

3 

M:3.9mPa-s. ^230^]5^%&tf^#jB[^(l0fc:fcV^ n^3tfcot, 
60COR 4 C05^>10^^^^(CH CH O-) , 5o^7yi-Cfc5S^^77^^ 

3 2 

>ffc£4^ 25°C^*5it^S:1.2mPa-s, Ml25°C]5#:^%^^§^^»f^ 
Mb, K^jgSfcfcXiPF (^i£)Srlmol/L(M)<DaiS-e^«?^T^*S«??g 

6 

[0085] (l) 4¥7kmMw<D^3L¥k 

^<Dm. Mik'®i, mm&. mtm<o£&, ^mikm^mm^^^xhrnm^tio 

m^^X, 127mm X12.7mm©ft»>i-Srf^KL-Cfi l ofc 0 r^T?, 

>t i^tAuv mmn omm) & ^mm , mi^it^^smm^^vmm 

[0086] LiMn O (iEMtlf) 9AWMM^MVX, T±^U^y*^y? mMM) 3{f 

2 4 

^?/—^t(D5o/5owA%u&^mxnw.'Lfc&, muwrn^w-^umtDTsv 
^v^mnm kik^*— ^v— kt*ixl, HfaM^aoo-i2o°c)LT, 

[0087] _hfaiEfr>— ff$25/i nKDiry-?l/— (^?Ltt^/VA:^y^ 0 ntV^B) 
SrjMt, J¥$150 i um(Dy^^^jS^m^^T^_h^\ RffMm^fN 
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Mbfc 0 KRfSa«ffi©E«^$«3|l&260mm-e«>o/to KRfSM«ffild, f&IBf&fll 
«&S£AUritnU ^=My^l?A«» (**«»?Bc22fe«?fi) Srfmbfe, Uhfi 

[0088] (2)£T$"JU« 
[0089] (3)5^5^1^ 
[0090] (^Jfe^2-9^L(^it^!jl-6) 

6 

lmol/L (M) ©iST«$*t#*t» «^MMbfc 0 #&ft,fc#zK«A?i£<£>£ 

^#*m^«2^mm^MU 

JibfCo ^^1^^2^^-ro 
[0091] m&OT^tK PCiiyntVy^- h (#&,&242°C) DMCtt^ 

^/1^7 — h (^90°C) EMCiixf;^f/^-^-h (#&,£l08°C) £r 

, MF(^f7V7t/^" h(^^32°C)^i- 0 
[0092] mMMd^ ^(iD^V vT, ndHXhoX, 8o©R 4 ©^-C^7s/itfc5 

mfcfc*7Tli>ik&m (25°C^*5it5^S:0.8mPa-s. #&,£86°C) ;^WJD 

^#l(25 o C^$5tt^S:0.8mPa-s, ^51°C)-efe«9 ;»^JE}*, 5£(lMcJol^ 
"£\ n^3-e$?oT, 60(DR 4 (D5^1o^Mh^S(CH O-) , 5o^7^itfc5i 

3 

ytfo*7T^i\&m (25°C : 1 .8mPa • s, #fJ,£ 1 10°C) X&V ; »^JF 

{3, ^OD^&d^T, n^3-efcot, 60(DR 4 (D5^3o^h3rv^(CH CH O-) „ 
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3o^^*-e$3§^^^TifWb^ (25°C^*5tt^^S:4.0mPa-s N M300 
^n^^I[(CH ) CHO-], 5o^^^-e^^^^ T ifV^^(25°C^ 

3 2 

*3{t^S:l.lmPa-s, Ml37 c C)-efe§ 0 
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[0093] 
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[oo95] ^Ph^^BSBS^^tL^tbi^u-c, m^m^^r^it^-m^fi 
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T , ec&OTecoi ^tbi:t»^^aE<*v ^^r^^m^ts' 

EC^^^Sjffiv ^y^TJV'Xtt^^^fb^SrSTfcfc 

[0097] £jL_h©i$m*^, ^^a^^^i-s^^nh^^ra^^-tti^tt^^j-b 
t\ M^^<5-o^^^y^i^vx«^*^i-^b^^^tt»i- 

[0098] (H2t#J10) 

^PtV^- h(PC, *^242°C)60#:^%, l,2-^^x^y(DME, 
^84 < C)30#^%, ^WJA[^(II)^*dV^. 6o<£)R 4 <D5^3o 
£M1^>S(CH O-) , 3o^^vy^-e^^^^r^V^^> 25*0121*5^5 

3 

^:3.9mPa-s, M230 o C]5#:^% / S:tJ?»^jC[^:(II)^*DV>T, n^fcot, 

4 

0.75mol/L(M) ©»ffi^#$*T**«llflRSrfl3Sbfeo #&ftlfc#*«*?»tf> 



WO 2005/064734 



29 



PCT/JP2004/019218 



[0099] jfcfcl, MnO (jEmmMM) t, T^Ul/y^y? (SMSM b, tfyyyfc^VT^ 

2 

o&mm) t&s-A: i<Dm& (MAit) -?m&'mmvfz&. mmmw&m^ » m© 
^y^mmmm -^^m^u m^m^m(ioo-i2o°c)l-c, 

500 m m(DlM^W h^BtU'Co 
[0100] ±IBiEffi^Wh^ 0 16mm^£T^l ^fdbCD&lEMbV, (J¥^0.5mm) 

[oioi] (4)»f£!it 

t-yv^i«^, 5±2 o c/^-<D3SS-ei60 c c^-e*ni^L, i60°c-e60^-r^ 

[0102] (^W!lll-15^Wb^!j7— 12) 

miz.^*rm&(Dm&m&&i¥Mu mu^mm^uBF (^#^)^ro.75moi/L( 

4 

[0103] ^3^ GBU3 v -^n^h^(^204°C) Sr^T„ »£ljBte, ^ 

(II)fC*3V>T % n^3~e&oT, eotDR^^lO^xh^r^KCH CH O-) „ 5o^ 

3 2 

7y^^fe5#^^T"^^k^^(25 < CtC*3tt5*&S:1.2mPa"s, #&,£l25°C) 
&«9;^JP£!|Fte\ ^(II)^*dV>T, n^3-Cfeo-C, 6o(DR 4 (D5^3o^^hdf->/^(C 
H CH O-) , 3o^^vy^-e^^^^ T if^^^(25°C^*Dit^^: 

3 2 

4.0mPa-s, §&^300 < Cj@) t?fc<9 ;8fc&n£!|Hf3\ sSODtilSoV vC, n^3tfcot, 6oC0 
R 4 (D5^>2o^hdf-^(CH CH O-) N 4o^7yit*SSt*^77^ 

3 2 

i^(25°C^*5tt^S:1.2mPa-s, ^U95 0 C)-e&»9 ^(II)^SoV^, n 

^T-^V^^(25°C^*5ftS^^:1.7mPa-s, #&,ftl95°C) "C^So 
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[0105] #-7vb>vkmmmm<£> j tti^tiimL>x^ m^m^^yr^^m^ti 

[0106] — y^tF/X^*^^^b^^^V^#^*0TfefflV^7tl:b^!|7^ 
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*1\ ^^tmm^^mi/x^m^i^m^^r. pc^^dme 
io<Dmm, ^mcGBi.tm^>^^v>Rxfxxi^mm^^t^^^'r. gb 

[oio7] si±<Di&%£*b, ^mmmm^m^ir^ytih^mmmm^ti^fi^M^ 
[0108] <*?y-^— mmmmmwRxim^—mm> 

&f-W%— h(EC, #M=C238 < C)50flCg|%, *?3&j>Vj3— h(DEC, 
^Mh^r^(CH O-) , So^^vy^-^^^^^rifWb^, 25 < ClJl*3tj-5 

3 

*i!>S:3.9mPa-s % M230 o C]5#:^%^:tJ?»^JB[^:(II)^*DV^T, n^3T*feoT, 
60(DR 4 (D5^10^3zhdf-^^(CH CH O-) , 5o^7i/i"efcSSt*^T^V 

3 2 

^fb-a-^, 25 < C^*5(t^S:1.2mPa-s, ^125°C]5f*^%^^5^^^ 
[0109] ^(C, ^y^T/^^rv/KET/VKy^^, Mw=500^"— 600^"]3.6g^.I^LiPF ( 

6 

8o°c-ei^— mM^, ^y^^-u^^KyvK^y^^-i/^^r^K^LiPF ^ 

6 
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[0110] (5)^v-tiffltiifl©^tt 

127mmX12.7mm(DUm}i ^m\^Xn^fc 0 ^X\ (Cf AL^V ^ 

: 0mm) £ j , ^L^^25mm9-f ^*-eSI^*f 
^^t^^^fe^tt^V>^^r|||^ttj , ^L7t2^^25-100mm7-rv-e^^ 
b^o^T^^^A^m^^tb^V^^rg B^AttJ, ^Lfc^lOOmm^ 

[0111] Ik^. LiMn O (E«?S^®)94®*^^>?fL-C, T-fefl/^y^ (^m^J) 3® 

2 4 

/Vi!(D50/50a*%^^)-e^bfc#, Wmmm^W-^ix m(DT/V 
*~?A?g(3l«ftO S^B®^(100-120°C)L-C, 
^$80^ m<Z>I*>— h3rfF^b7c 0 *fc. ^^^{^$150^ m(D|i#aM<^>— h£r 

[0112] _hfB^y^— «^fflm»«^f^M^lwi#^bT^y^w^df-^KyVv^ 

^150/z m£&5J;5^MJLfc^ Tirh-hy/v^^-^, ^y^l^^v-K-y 

-^-miw^uco *ite<z)iEas${*^j260mm-efc§ o #iyxfc* o y^-Mi 

[0113] (^»!)17-24^.Wb^!jl3— 18) 

^—m.m&itmu mm.mzM^x&m^u.mRTfmjtmMm&mmi.f^ 
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[0114] &:Jb\ m4RXim5tp^ PCfi^ntV^— h ($J,&242°C) DMCtt^ 
^/k^— Jj?^— h (^90°C) EMCi4xf;^f;^-^-h (#&,£l08°C) £r 
, MFi±^f/V7^- M#&,£32°C) ^i~ 0 

[0115] ^P^IjCfi. 5£(II)^3oV^ n^4-efco-C. 8oOR 4 ©i-C^7yitfc5 

W^r^yr^i>it^m (25°C^*5it5M:0.8mPa-s. M86°C) -e&«9 ;^»JD 

^^(25°C^*5tt§ttS:0.8mPa-s, ^51°C)-efe«9 ;»^JE}*, 5£(lM-3o^ 
T\ n^3-efeoT, 60(7)R 4 (D5^1o^hdr^(CH O-) , 50^7^^ 

3 

yZfo*7T^i\Z&m (25°C : 1 -8mPa • s , W>& 1 10°C) 1?fe<9 ; gsWjF 
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